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(57) ABSTRACT 

An input unit inputs a drawing information based on a ?rst 
language on a display by at least one of a plurality of users 
each locating at predetermined position relative to the dis 
play. A conversion unit converts the draWing information 
based on the ?rst language to an information based on a 
second language. A control unit presents the information 
based on the second language on the display according to a 
location of another user of the plurality of users as a person 
to present the information based on the second language. 
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COMMUNICATION SUPPORT APPARATUS AND 
METHOD 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is based upon and claims the 
bene?t of priority from the prior Japanese Patent Application 
PH2001-357949, ?led on Nov. 22, 2001; the entire contents 
of Which are incorporated herein by reference. 

FIELD OF THE INVENTION 

[0002] The present invention relates to a communication 
support apparatus and a method for translating language 
information used among a plurality of users and for effec 
tively presenting a translation result to a partner in the 
plurality of users. 

BACKGROUND OF THE INVENTION 

[0003] In recent years, the opportunity for ordinary per 
sons Who go abroad is increasing, and the number of people 
Who live in a foreign country is also increasing. Further 
more, a progress of communication technology or computer 
netWorking technology such as an Internet is also remark 
able. Therefore, since an opportunity to communicate in a 
foreign language and an opportunity to interact With a 
foreigner has increased, a need for exchange betWeen dif 
ferent cultures or betWeen different languages has been 
increasing. This is an inevitable ?oW because the World is 
becoming borderless, and it is thought that this tendency 
continues to be accelerated. 

[0004] For the purpose of exchange messages cut across 
different languages or betWeen different cultures, the neces 
sity of communication in different languages for persons 
Whose native languages are different, or the necessity of 
communication betWeen different cultures for persons 
Whose cultural background are different, are increasing. 

[0005] As a method for communicating With one person 
Who speaks a different language from another person’s 
native language, one person can learn another person’s 
native language, or use a translator Who can mutually 
translates betWeen a plurality of languages, can be consid 
ered. 

[0006] HoWever, learning a foreign language is not easy 
for anyone, and requires great time and costs. Furthermore, 
even if a particular person can master one foreign language, 
his partner may not be able to use the language Which the 
particular person has mastered. In this case, it is necessary 
for the particular person to master a second or third foreign 
language, and the resulting difficulty of language learning 
increases. 

[0007] Moreover, since the translator is a professional 
With special skill, the number of the translators is also 
limited, and the employment costs are also high. As a result, 
generally it is seldom used. 

[0008] When ordinary people travel abroad, they often use 
a book With conversation phrases normally encountered With 
its translation. In this book, various kinds of expressions of 
?xed form phrase for communication are recorded. 

[0009] HoWever, since the number of conversation 
phrases in the book is restricted, all expressions needed in an 
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actual conversation cannot be covered, and the collection of 
conversation phrases is inadequate. Moreover, it is very 
dif?cult for a user to memoriZe the ?xed form phrase 
recorded in the collection of conversation phrases in the 
same Way of learning of foreign language. Since the collec 
tion of conversation phrases is a form of the book, it is 
dif?cult for a user to quickly discover the page in Which a 
necessary expression is described in the scene of an actual 
conversation. Therefore, in the actual communication, it is 
not necessarily effective. 

[0010] Alternatively, an electronic translator as a portable 
siZe in Which the collection of conversation phrases is 
electronically maintained may be used. A user may use the 
electronic translator by hand and speci?es a sentence to be 
translated by a keyboard or a menu selection operation. The 
electronic translator changes an input sentence into a foreign 
country language, and outputs the translated sentence 
through a display or a loudspeaker. In this Way, communi 
cation With a partner Who speaks a different language is 
performed. 

[0011] In the electronic translator, the time and effort to 
retrieve conversation phrases necessary for a user is mini 
mally reduced When compared With the book (collection of 
conversation phrases). HoWever, in the same Way of the 
book, the electronic translator stores the limited ?xed form 
phrases and some extended expressions Which are partially 
transformed only from the ?xed form phrases. In short, 
suf?cient communication betWeen persons each of Which 
native foreign language is different cannot be enabled. 

[0012] Moreover, if the number of conversation phrases of 
the electronic translator increases, the user’s operation of the 
electronic translator is executed by a keyboard and a menu 
selection. As a result, it is difficult for the user to select a 
sentence to be translated. In short, validity in actual com 
munication falls. 

[0013] Thus, in the prior art, it is a problem that there are 
no tools to suf?ciently support communication among a 
plurality of persons Whose use languages are different. 

SUMMARY OF THE INVENTION 

[0014] It is an object of the present invention to provide a 
communication support apparatus and a method of enabling 
smooth communication among a plurality of persons Whose 
use languages are different. 

[0015] According to the present invention, there is pro 
vided a communication support apparatus, comprising: an 
input unit con?gured to input a draWing information based 
on a ?rst language for presentation on a display by at least 
one of a plurality of users each locating at predetermined 
position for the display; a conversion unit con?gured to 
convert the draWing information based on the ?rst language 
to an information based on a second language; and a control 
unit con?gured to present the information based on the 
second language on the display according to a location of 
another user of the plurality of users as a person to present 
the information based on the second language. 

[0016] Further in accordance With the present invention, 
there is also provided a communication support apparatus, 
comprising: an input unit con?gured to receive an input 
message based on a ?rst language from a user; a translation 
unit con?gured to translate the input message into an output 
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message based on a second language for another user; and 
a presentation unit con?gured to present the output message 
allocated toWards a location of another user. 

[0017] Further in accordance With the present invention, 
there is also provided a method for supporting communica 
tion, comprising: inputting a draWing information based on 
a ?rst language for presentation on a display by at least one 
of a plurality of users each locating at predetermined posi 
tion for the display; converting the draWing information 
based on the ?rst language to an information based on a 
second language; and presenting the draWing information 
based on the second language on the display according to a 
location of another user of the plurality of users as a person 
to present the information based on the second language. 

[0018] Further in accordance With the present invention, 
there is also provided a method for supporting communica 
tion, comprising: receiving an input message based on a ?rst 
language from a user; translating the input message into an 
output message based on a second language for another user; 
and presenting the output message allocated toWards a 
location of another user. 

[0019] Further in accordance With the present invention, 
there is also provided a computer program product, com 
prising: a computer readable program code embodied in said 
product for causing a computer to support communication, 
said computer readable program code having: a ?rst pro 
gram code to input a draWing information based on a ?rst 
language for presentation on a display by at least one of a 
plurality of users each locating at predetermined position for 
the display; 

[0020] a second program code to convert the draWing 
information based on the ?rst language to an information 
based on a second language; and a third program code to 
present the draWing information based on the second lan 
guage on the display according to a location of another user 
of the plurality of users as a person to present the informa 
tion based on the second language. 

[0021] Further in accordance With the present invention, 
there is also provided a computer program product, com 
prising: a computer readable program code embodied in said 
product for causing a computer to support communication, 
said computer readable program code having: a ?rst pro 
gram code to receive an input message based on a ?rst 
language from a user; a second program code to translate the 
input message into an output message based on a second 
language for another user; and a third program code to 
present the output message allocated toWards a location of 
another user. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] FIG. 1 is a block diagram shoWing the communi 
cation support apparatus according to the ?rst embodiment 
of the present invention. 

[0023] FIG. 2 is a schematic diagram shoWing an example 
of the contents of a display information memory 16 in FIG. 
1 in an embodiment of the present invention. 

[0024] FIG. 3 is a schematic diagram shoWing a position 
and an upright orientation of a character draWn on a display 
screen in an embodiment of the present invention. 
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[0025] FIG. 4 is a schematic diagram shoWing an example 
of a Japanese character draWn on the display screen in an 
embodiment of the present invention. 

[0026] FIG. 5 is a schematic diagram shoWing an example 
of the contents of a location information memory 17 in FIG. 
1 in an embodiment of the present invention. 

[0027] FIG. 6 is a schematic diagram shoWing a location 
and an upright orientation of a user for the display screen in 
an embodiment of the present invention. 

[0028] FIG. 7 is a How chart for explaining operation of 
the ?rst embodiment of the present invention. 

[0029] FIG. 8 is a schematic diagram for explaining a 
concrete example in the ?rst embodiment of the present 
invention. 

[0030] FIGS. 9A-9F is schematic diagrams shoWing tran 
sition of the display screen in the ?rst embodiment of the 
present invention. 

[0031] FIGS. 10A and 10B are schematic diagrams shoW 
ing one example of the Japanese character and a symbol 
draWn on the display screen in an embodiment of the present 
invention. 

[0032] FIG. 11 is a block diagram shoWing the commu 
nication support apparatus according to the second embodi 
ment of the present invention. 

[0033] FIG. 12 is a block diagram for explaining actual 
arrangement of microphones 21a and 21b, and loud speakers 
22a and 22b in FIG. 11 in an embodiment of the present 
invention. 

DETAILED DESCRIPTION OF THE 
EMBODIMENT 

[0034] Hereafter, various embodiments of the present 
invention Will be explained by referring to the draWings. 

[0035] FIG. 1 is a block diagram shoWing the communi 
cation support apparatus according to the ?rst embodiment 
of the present invention. 

[0036] In embodiments of the present invention, in vieW 
of the development of speech recognition techniques and 
automatic recognition techniques of handWritten characters, 
and a background of improvement of speed and precision of 
natural language processing techniques, such as a machine 
translation for a text, communication betWeen different 
languages can be smoothly executed using above-mentioned 
technique. 

[0037] In short, in embodiments of the present invention, 
after receiving an input message from a user, the input 
message is translated so that another user to Whom the input 
message is provided can understand the input message. A 
presentation orientation of a translation message is deter 
mined according to the user’s location. As a result, commu 
nication among a plurality of users Whose use languages are 
different can be effectively supported. 

[0038] When communicating With a foreigner Who speaks 
a foreign country language, a conversation of Writing, Which 
is conversation With a partner by Writing a ?gure and a 
character using a pen, a pencil, or a memo pad, is often used. 
In this method, by displaying a picture or an image in 
handWriting, an effective communication With a partner can 
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be performed. However, it may be difficult to communicate 
With the partner only by the picture or the image to tell things 
except for expressive concrete things. Additionally, since the 
cultural backgrounds of the people on both sides (a particu 
lar person and a partner) to communicate are different, a 
symbol or a ?gure depending on a language or a culture may 
not necessarily be effective. 

[0039] Moreover, for example, like Japanese and Chinese, 
even though both languages use the common alphabet 
(character) called the kanji, the kind (form) of kanji actually 
used is different. Therefore, the conversation of Writing is 
not necessarily an effective communication means. 

[0040] Accordingly, in the ?rst embodiment of the present 
invention, a handWriting input is enabled in consideration of 
the validity of the conversation of Writing. That is, after 
handWriting text is translated, the translated text is presented 
according to orientation (direction) based on the partner’s 
location though a display or a loudspeaker. Moreover, in this 
case, various kinds of symbols are converted (translated) 
according to the language and culture of the partner’s native 
country. In this Way, effective communication is enabled. 

[0041] In FIG. 1, the communication support apparatus 10 
comprises at least one pen device 11, an image display unit 
12, a magnetic sensor unit 13, a character/symbol recogni 
tion unit 14, a language/symbol translation unit 15, a display 
information memory 16, a location information memory 17, 
and a control unit 18. 

[0042] Apen device 11 (11a, 11b, - - - ) outputs a magnetic 
signal containing a peculiar identi?cation signal from a nib 
for each device. The magnetic sensor unit 13 is set on the 
image display unit 12. By the user’s holding pen device 11 
by hand and tracing on the image display unit 12 With a nib 
of the pen device, image information such as characters, 
symbols and ?gures can be input by handWriting. 

[0043] The image display unit 12 is consisted of, for 
example, a liquid crystal display (LCD), and suitably pre 
sents a character, a symbol and a ?gure according to an 
indication of the control unit 18 mentioned later. 

[0044] By receiving and analyZing the magnetic signal 
emitted from each pen device 11, the magnetic sensor unit 
13 acquires information such as a spatial position and a locus 
(movement) of each pen device 11, and information about a 
state of contact on a main part or a posture of the pen device 
11. The magnetic sensor unit 13 outputs this pen input 
information to the control unit 18. 

[0045] In the ?rst embodiment of the present invention, 
the control unit 18 can detect a relative location relation 
betWeen a user using the pen device 11 and the apparatus 10 
(the image display unit 12) by referring to the pen input 
information. 

[0046] By analyZing the pen input information supplied 
from the control unit 18, the character/symbol recognition 
unit 14 carries out separation extraction of a character, a 
symbol, a ?gure and a draWn image by handWriting input; 
acquires information about the locus of a nib, the kind, the 
contents and a position or an orientation as recognition result 
information; and outputs it to the control unit 18. In addition, 
the recognition processing of the handWriting input by the 
pen device is disclosed in Japanese patent No. 3167799. 
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[0047] In the ?rst embodiment, the control unit 18 detects 
orientation (direction) of a character/symbol input as the 
recognition result from the character/symbol recognition 
unit 14, and detects a relative location betWeen the user Who 
input the character/symbol as the recognition object by 
handWriting and apparatus 10 (image display unit 12). 
Moreover, the control unit 18 detects Whether the character/ 
symbol is equivalent to Which language, and detects a 
relative location relation betWeen the user Who input the 
character/symbol corresponding to the detected language 
and the apparatus 10 (image display unit 12). 

[0048] Moreover, the control unit 18 can also decide the 
user Who performed a handWriting input by analyZing the 
handWritten input (by analyZing the information about the 
handWriting locus and pressure at the time of the handWrit 
ing input, or the feature of the input image). Concretely, the 
relative location relation betWeen the user and the apparatus 
10 (the image display unit 12) or the language kind used by 
the user can be decided. 

[0049] The language/symbol translation unit 15 extracts 
language information or a symbol peculiar to the language 
kind (culture) from the recognition result information sup 
plied from the control unit 18, translates the extracted 
information by a target language, and outputs the translation 
result information to the control unit 18. In addition, the 
translation processing of language information is disclosed 
in Japanese patent No. 3131432. 

[0050] The control unit 18 acquires various kinds of 
display information based on the pen input information, the 
recognition result information; and the translation result 
information. The control unit 18 classi?es the various kinds 
of display information suitably, and saves it in the display 
information memory 16. 

[0051] FIG. 2 is a schematic diagram shoWing an example 
of the contents of the display information memory 16 in 
FIG. 1. As shoWn in FIG. 2, the control unit 18 classi?es the 
input information into ID (identi?er) information, position 
information, orientation information, kind information, 
locus information, translation ID information and contents 
information, and stores them in the display information 
memory 16. 

[0052] As for each entry of the display information 
memory 16 of FIG. 2, an identi?cation number of each entry 
is recorded in a column of the ID information. 

[0053] In a position information column, the position of 
the area of each display information on the image display 
unit 12 is recorded as a coordinate based on the coordinate 
axis of the image display unit 12. As shoWn in FIG. 3, a 
screen position on the image display unit 12 is represented 
as (X, Y) Which is a pair of coordinates, including a 
coordinate value along an X-axis extended rightWard and a 
coordinate value along a Y-axis extended doWn by making 
the upper left corner into the origin. For example, a value L3 
of the position information in the entry of a value I3 of the 
ID information in FIG. 2 is speci?cally described in FIG. 3. 
In the example of FIGS. 2 and 3, the input corresponding 
to this entry of I3 is a Japanese character shoWn in FIG. 4. 
This input is displayed on the position of the coordinates 
(10, 20) on the display screen. 

[0054] In an orientation information column, the orienta 
tion of each display information is recorded by a vector 
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expression based on the coordinate axes on the display 
screen. In addition, a sign “—” is recorded for the display 
information Without the orientation. 

[0055] In a kind information column, the kind of each 
display information is recorded; such as a “?gure”, “Japa 
nese”, “English”, a “Japanese symbol”, and an “English 
symbol.” 
[0056] In a locus information column, the input draWing 
locus corresponding to each display information acquired 
from the pen input is recorded. In addition, in the entry 
corresponding to the translation result obtained by the 
language/symbol translation unit 15, since the locus infor 
mation does not exist, the sign “—” is recorded. 

[0057] Moreover, in a column of the translation ID infor 
mation, ID of entry of the display information Which cor 
responds as a translation pair is recorded. In addition, a sign 
“—” is recorded in the entry in Which the translation pair does 
not exist. 

[0058] In a contents information column, information to 
be displayed on the image display unit 12 is recorded. In 
addition, in the case of a ?gure, a sign “—” is recorded in this 
column. This shoWs that the locus information should be 
displayed as it is. 

[0059] In FIG. 1, the location information memory 17 
stores information about the spatial location of each user 
based on a location of the apparatus 10 (image display unit 
12). 
[0060] FIG. 5 is a schematic diagram shoWing one 
example of the contents of the location information memory 
17 in FIG. 1. As shoWn in FIG. 5, information of the user’s 
location is classi?ed into user ID information, location 
information; and upright orientation information, and is 
stored in the location information memory 17. As for each 
entry of the location information memory 17, in a user ID 
information column, a sign for identifying each user is 
recorded. 

[0061] In a location information column, the spatial loca 
tion relation betWeen the corresponding user and the appa 
ratus 10 is recorded according to the coordinate system on 
a screen of the image display unit 12 of the apparatus 10. 
That is, the relative location of the user for the apparatus 10 
is represented by the coordinate axes (having an X-axis and 
a Y-axis adopted as the coordinate system on a screen of the 
image display unit 12) respectively extrapolated along both 
“+” and “—”, directions. For example, When the value of the 
location information P1 of the entry of Which user ID is 
“USER J” in FIG. 5 is (200, —150), as shoWn in FIG. 6, the 
user locates at a position corresponding to the coordinate 
value “150” along a minus direction of the Y-axis (a dotted 
line direction on a screen 12 in FIG. 6). 

[0062] Moreover, in an upright orientation information 
column, an upright direction from the vieWpoint of the 
corresponding user is recorded as a vector expression 
according to the coordinate system on the screen of the 
image display unit 12. This upright orientation is used as a 
display direction at the time of displaying the information 
for the user. 

[0063] In FIG. 1, the control unit 18 controls each part of 
the apparatus 10. Moreover, the control unit 18 analyZes a 
handWriting input and detects an input format as the format 
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information of expression used in the handWriting input. The 
control unit 18 stores the language kind information and the 
input format information as a group. Therefore, by referring 
to the group of stored information, the control unit 18 can 
also control an output format of an output message to be the 
same as the input format of Which the language kind is the 
same as that of the output message. 

[0064] Next, the operation of the ?rst embodiment of the 
present invention is explained With reference to FIG. 7. 
FIG. 7 is a How chart of processing steps executed by the 
control unit 18. 

[0065] Here, it is assumed that the entry of each user is 
prepared in the location information memory 17. That is, 
information about the location and the orientation of the user 
based on the apparatus 10 is acquired by the above-men 
tioned method and previously recorded in the location 
information memory 17. 

[0066] In step S1 of FIG. 7, the control unit 18 is under a 
standby state of pen input generating. When a user performs 
the handWriting input using the pen device 11, the magnetic 
sensor unit 13 detects the position and state of a nib by 
operation of the user’s pen device 11, and outputs them to 
the control unit 18 as pen input information (draWing 
information). 
[0067] Next, in step S2, the draWing information is stored 
as display information. That is, after receiving the pen input 
information, the control unit 18 outputs the draWing infor 
mation to the character/symbol recognition unit 14. 

[0068] In step S3, the character/symbol recognition unit 
14 performs language symbol recognition processing for the 
draWing information, and outputs recognition result infor 
mation to the control unit 18. After receiving the recognition 
result information from the character/symbol recognition 
unit 14, the control unit 18 prepares a neW entry in the 
display information memory 16, classi?es the recognition 
result information suitably, and records them in the display 
information memory 16 as shoWn in FIG. 2. In this case, a 
sign “—” is recorded in the column of the translation ID of 
the neW entry. 

[0069] In step S4, the control unit 18 retrieves each entry 
of the display information memory 16 by checking the kind 
information column and the translation ID information. In 
this case, the entry of Which contents of the kind information 
is language (Japanese, English, etc.) or symbol (Japanese 
symbol, English symbol, etc.) dependent on the language is 
extracted from the entries each of Which the translation ID 
is “—”. 

[0070] Hereafter, the control unit 18 repeats processing of 
step S5-S7 for all extracted entries. That is, the control unit 
18 sends the recognition result information of the entry that 
its translation is not recorded to the language/symbol trans 
lation unit 15. 

[0071] In step S5, the language/symbol translation unit 15 
performs translation processing for the recognition result 
information, and acquires the translation result information 
Rs. The language/symbol translation unit 15 outputs the 
translation result information Rs to the control unit 18. 

[0072] Next, in step S6, the control unit 18 prepares a neW 
entry Et in the display information memory 16 and records 
the language kind of the translation of the translation result 
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information Rs in the kind information column of Entry Et. 
Moreover, the control unit 18 records the translation itself of 
the translation result information Rs in the contents infor 
mation column of Entry Et. 

[0073] Next, in step S7, the control unit 18 acquires a 
value Pt of the location information and a value Vt of the 
upright orientation of a user Who should receive the trans 
lation corresponding to the entry Ed by referring to the 
location information memory 17. The control unit 18 records 
the value Vt in the upright orientation column of the Entry 
Et. By referring to the contents of the display information 
memory 16, the control unit 18 searches (calculates) a 
position Lt not overlapped With positions of other entries 
and near the position of Entry Es, and records the position 
Lt in the position information column of Entry Et. 

[0074] Next, in step S8, the control unit 18 reads out 
information of next entry of the recognition result and 
repeats processing of steps S4-S8. If each translation of all 
entries is recorded, the draWing information is displayed in 
next step S9. Namely, by referring to the contents of the 
display information memory 16, the control unit 18 outputs 
the contents of each entry to the image display unit 12 so that 
the contents are displayed at a position Where the position 
information of each entry represents and along an upright 
direction Which the orientation of each entry represents. 

[0075] Next, a concrete example of usage of the ?rst 
embodiment is explained With reference to the schematic 
diagram of FIGS. 8 and 9. Explanation of FIGS. 8 and 9 
corresponds to FIG. 2. 

[0076] In FIG. 8, it is assumed that the ?rst user J Who 
uses Japanese and the second user E Who uses English face 
each other While the apparatus 10 is located betWeen them. 
Each user mutually explains a place by draWing a map on a 
display screen 12 of the apparatus 10. 

[0077] FIG. 9 shoWs transition of the screen of the image 
display unit 12 as the users communicate. NoW, as shoWn in 
FIG. 9A, the user J inputs a draWing FIG. I1 shoWing a river 
by the pen device 11. In response to this input, processing of 
steps S1 and S2 of FIG. 7 is executed, and an entry of ID 
“I1” is generated in the display information memory 16. The 
kind of this entry I1 is a ?gure. The character/symbol 
recognition unit 14 recogniZes that the handWriting input is 
neither a character nor a symbol. Therefore, in this case, the 
control unit 18 shifts processing from step S4 to step S9 in 
FIG. 7, and outputs only this ?gure draWn by the user as it 
is to the image display unit 12. In this Way, a picture of the 
river is displayed on the screen of the image display unit 12. 

[0078] Next, user J inputs a draWing FIG. 12 shoWing a 
house. In this case, as shoWn in FIG. 9B, a new entry of I2 
is generated in the display information memory 16, and the 
draWing FIG. I2 is additionally displayed on the screen of 
the image display unit 12 as it is shoWn. 

[0079] Here, it is assumed that the user J inputs the 
Japanese character shoWn in FIG. 4 near the draWing ?gure 
shoWing a house. In this case, neW entry of I3 is generated 
in the display information memory 16 by the control unit 18. 
The contents of the entry I3 is the language information 
Which can be translated, and neW entry I4 of “HOME” in 
English (as a translation of the contents of the entry I3) is 
generated in the display information memory 16 according 
to the recognition result of the character/symbol recognition 
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unit 14. Moreover, the control unit 18 sets a display position 
of the entry I4 on the screen so that the display position is 
near the Japanese I3 and a location of the user E, not 
overlapped With display positions of other characters/sym 
bols I1, I2, I3, and an orientation of the character I4 is 
upright orientation from the user E’s vieW point (Steps 
S5-S8). 
[0080] In step S9, based on a setup of the control unit 18, 
as shoWn in FIG. 9C, Japanese character of FIG. 4 inputted 
by the user J is displayed in addition to the previous contents 
of the screen. Furthermore, as shoWn in FIG. 9D, the 
English character string “HOME”, Which is a translation of 
Japanese character I3, is displayed near the Japanese char 
acter I3 along the upright orientation from the user E’s vieW 
point. Subsequently, as shoWn in FIG. 9E, it is assumed that 
the user E inputs a draWing FIG. I5 shoWing a bridge and an 
English character string I6“bridge” by handWriting. The 
above-mentioned processing is performed in the same Way 
and a translation character string I7 in Japanese shoWn in 
FIG. 10A is displayed along the upright orientation from the 
user J’s vieW point. 

[0081] Next, it is assumed that the user J inputs a symbol 
of a post of?ce I8 shoWn in FIG. 10B by handWriting. In this 
case, the character/symbol recognition unit 14 extracts a 
draWing pattern of handWriting as a symbol dependent on 
language culture. Furthermore, the language/symbol trans 
lation unit 15 obtains the translation result I9 as English 
character string “post of?ce” for this symbol. The control 
unit 18 additionally displays this character string I9 as an 
annotation on the screen along the upright orientation from 
the user E’s vieW point (FIG. 9F). 

[0082] Thus, in the ?rst embodiment, it is decided Whether 
a user’s handWriting message is a character or a symbol 
(generally referred to as language dependence data), and 
translation processing for a user of the other party is per 
formed not only for a character but for a symbol. Further 
more, a translation result is presented as a message along the 
upright orientation from this user’s vieWpoint. Since a 
conversation by Writing using not only a character but a 
symbol or a picture is adopted, even if the number of 
recorded expressions for communications (such as a ?xed 
form phrase) is feW, it is possible to provide improved 
information necessary for communication With a partner. 
The input by the handWriting of a character or a picture is 
possible, and input operation is very easy. That is, since 
complex translation processing With a picture, a symbol and 
a character is performed, communication using a picture 
(image) is extremely simpli?ed and it is effective in expla 
nation of a place, etc. Furthermore, a symbol Which is not 
originally the object of translation can be translated as a 
character. As a result, the other user as a partner can easily 
understand a message from a user. 

[0083] Furthermore, in the ?rst embodiment, a presenta 
tion position and direction of a message are determined 
according to each user’s location. Therefore, the translation 
result of the character/symbol Written by a user and a partner 
can be simultaneously seen along the upright orientation for 
both the user and the partner, and communication can be 
effectively supported. 

[0084] For example, it is assumed that a plurality of users 
commonly use one display screen, and each of the plurality 
of users performs a handWriting input using each pen device 
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on the display screen. For example, the ?rst user Who speaks 
Japanese additionally Writes an annotation in Japanese 
beside a certain ?gure draWn by the ?rst user. The annotation 
is translated into English for the second user Who speaks 
English, and the translated result is displayed side by side 
With the original annotation of Japanese. In this case, the 
translated annotation of English is displayed at a position 
physically near the second user on area neighboring the 
certain ?gure of the screen. 

[0085] Moreover, it is assumed that the ?rst user Who 
speaks Japanese and the second user Who speaks English 
face each other by locating a desk betWeen them, and they 
use one display screen evenly put on the desk. When the ?rst 
user additionally Writes an annotation of Japanese beside a 
certain ?gure draWn by the ?rst user, a translation result of 
English of the original annotation is displayed for the second 
user. In this case, the English annotation is displayed toWard 
the upright orientation from the second user’s vieWpoint on 
area neighboring the certain ?gure of the screen. 

[0086] Moreover, in the case that the input by handWriting 
is received from a user, for example, orientation of the input 
character/?gure or draWing direction of input stroke is 
analyZed, and the spatial location of the user Who inputted 
by handWriting is detected and stored. Based on this infor 
mation, a presentation method of the message to present to 
each user is controlled, and the character information mes 
sage is presented to the user. In this case, by referring to the 
location information of the user detected by above-men 
tioned processing, the message is displayed along the 
upright orientation from the user’s vieWpoint. 

[0087] Moreover, in the case that the handWriting input is 
received from a user, the kind of input character is analyZed, 
and the language kind of the user is decided. The language 
kind information is utiliZed to control the output format for 
the user. For example, by analyZing the handWritten input 
from the ?rst user, it is decided that a character in the input 
is Japanese and an upright orientation of character in the 
input is Which direction on the screen. Next, the input in 
English from the second user is translated into Japanese and 
presented to the ?rst user. In this case, a message of Japanese 
as a translation result of input (English) from the second user 
is displayed along the same direction as the upright orien 
tation of the handWritten input (Japanese) from the ?rst user 
decided by the above-mentioned processing. 

[0088] Moreover, for example, information that the ?rst 
user uses Japanese and the second user uses English may be 
stored. That is, When an input is received from a user, the 
user’s language kind is decided by analyZing the input and 
stored in correspondence With spatial location of the user. In 
this Way, the language kind can be utiliZed to control the 
presentation of a message afterWards. 

[0089] In the ?rst embodiment, the image display unit 
preparing a pen device and a magnetic sensor is commonly 
used as an input unit and a presentation unit. HoWever, the 
same communication support is possible by sound using a 
microphone and a loudspeaker to input and output sound 
respectively. 
[0090] FIG. 11 is a block diagram of the communication 
support apparatus according to the second embodiment of 
the present invention, and this shoWs the apparatus capable 
of communicating support With sound. In FIG. 11, the same 
labels are given to the same components as FIG. 1, and 
explanation of the same components are omitted. 

[0091] In addition to the components shoWn in FIG. 1, the 
communication support apparatus 20 of the second embodi 
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ment further includes microphones 21a and 21b, loudspeak 
ers 22a and 22b, an acoustic recognition unit 25, an acoustic 
translation unit 26, and an acoustic output unit 27. 

[0092] FIG. 12 is a schematic diagram for explaining the 
example arrangement of microphones 21a and 21b and 
loudspeakers 22a and 22b. As shoWn in FIG. 12, a pair of 
microphones 21a and 21b is attached to both ends of one 
side of the image display unit 12, and a pair of loudspeakers 
22a and 22b is attached to both ends of the other side of the 
image display unit 12. 

[0093] The microphones 21a and 21b output a sound 
signal to the control unit 18. The microphones 21a and 21b 
are located a predetermined distance from each other. By a 
time delay relation of the sound signal from each micro 
phones 21a and 21b, the control unit 18 can detect a location 
of the user Who uttered the sound signal taken in by the 
microphones 21a and 21b. 

[0094] The control section 18 gives the sound signal from 
the microphones 21a and 21b to the acoustic recognition 
unit 25. The acoustic recognition unit 25 recogniZes the 
inputted sound signal, and returns a speech recognition 
result to the control unit 18. The control unit 18 outputs the 
speech recognition result to the acoustic translation unit 26. 
The acoustic translation unit 26 translates the speech rec 
ognition result, and returns a translation result to the control 
unit 18. The control unit 18 outputs the translation result 
from the acoustic translation unit 26 to the acoustic output 
unit 27. 

[0095] The acoustic output unit 27 includes a sound source 
allocation apparatus 28. The acoustic output unit 27 converts 
the translation result into a sound signal. The sound source 
allocation apparatus 28 adjusts a level, a sound quality and 
a phase of the sound signal so that the sound signal of the 
translation result is allocated toWards a user Whom the sound 
signal is presented. In this Way, the acoustic output unit 27 
outputs an adjusted sound signal to each of the loudspeakers 
22a and 22b. 

[0096] In addition, the number of microphones and the 
number of loudspeakers are not limited to tWo. At least three 
microphones and at least three loudspeakers may also be 
prepared. 

[0097] In addition, the control unit 18 may analyZe the 
speech signal, and extract information about the voiceprint 
and utterance style acquired from the speech signal. From 
such extracted information, it is also possible to identify the 
user Who uttered the sound related to the speech signed. 

[0098] Thus, in the second embodiment, not only a hand 
Writing input but a speech input can be applied. A language 
by this speech input is translated into another language that 
a partner can recogniZe. The system is then able to output the 
translated sound signal toWards a location of the partner. 

[0099] Moreover, if the control unit 18 gives the recogni 
tion result of a handWriting input to the acoustic translation 
unit 26, it is possible that a text by the handWriting input can 
be output as speech using a partner’s language toWard the 
partner. Conversely, if the control unit 18 gives the recog 
nition result of a speech input to the language/symbol 
translation unit 15, it is possible that the speech input is 
converted to a text using a partner’s language and output on 
a screen of the image display unit 12. 

[0100] Thus, in the second embodiment, a speech uttered 
by a user is converted to a speech using a partner’s under 
standable language, and the converted speech is output 
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toward the partner’s location. Accordingly, efficiency of 
communication remarkably improves. 

[0101] For example, it is assumed the ?rst user Who speaks 
Japanese and the second user Who speaks English respec 
tively locate at the right side and the left side of one common 
display. In this case, the speech signal in Japanese to be 
output to the ?rst user is controlled so that the volume 
becomes large on the right side as it is the ?rst user’s 
location. In the same Way, the speech signal in English to be 
output to the second user is controlled so that the volume 
becomes large on the left side as it is the second user’s 
location. 

[0102] For example, a plurality of microphones is pre 
pared. By using a time delay relation of the speech signal 
acquired from each microphone, spatial location from Which 
each speech signal is outputted can be detected (this is 
commonly called the microphone array technique). In short, 
a spatial location relation betWeen each user and the appa 
ratus 20 can be detected. Based on the location information, 
it is possible that a character/picture message is displayed at 
a screen position near a user Who should receive the message 
at an upright orientation from the user’s vieW point. More 
over, it is possible that a message of speech is allocated or 
projected toWards a location of a user Who should receive the 
message. 

[0103] Furthermore, after receiving a speech input from a 
user, by analyZing the speech input, the user Who uttered the 
speech input is identi?ed. By utiliZing this information, a 
spatial location relation betWeen each user and the apparatus 
20 is analyZed and used for controlling output format for the 
user. 

[0104] The present invention is not limited to the above 
mentioned embodiments. For example, spatial position and 
spatial posture of a pen device can be analyZed by embed 
ding a magnetic tag into the pen device used for a hand 
Writing input and by analyZing the tag information by the 
magnetic sensor. In this Way, it is also possible to detect the 
spatial location relation betWeen this apparatus and a user. 

[0105] Moreover, each user using this apparatus may put 
on a Wireless tag to the body, and the Wireless tag informa 
tion can be read by an antenna With directivity and analyZed. 
In this Way, it is also possible to detect the spatial location 
relation betWeen this apparatus and a user. 

[0106] Moreover, it is not alWays necessary that an input 
is made in real time from a user. The input may be provided 
through a medium or a netWork. 

[0107] Moreover, a plurality of input means such as a 
handWriting input and a speech input may be simultaneously 
used together. 

[0108] Moreover, for example, an input may be executed 
by a menu selection. 

[0109] Moreover, the type of input means and the type of 
output means may be different. For example, the input can 
be executed by speech and the output can be executed by 
character image. 

[0110] Moreover, the input means for each user may be 
different. For example, one user may input by speech and 
another user may input by handWriting. 

[0111] Moreover, the output means for each user may be 
different. For example, an output can be executed by speech 
to one user and the output can be executed by character 
image to another user. 
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[0112] Moreover, in addition to a function to translate 
language, a media conversion function such as conversion 
from a sound signal to a character signal may be commonly 
used. 

[0113] Moreover, an output may be executed to a plurality 
of users simultaneously. 

[0114] Moreover, there may be a plurality of input means 
and output means. 

[0115] Moreover, in the above-mentioned embodiments, 
one apparatus commonly used by a plurality of users is 
explained. HoWever, a plurality of apparatuses for commu 
nicating With each other may be adopted in accordance With 
an alternative embodiment of the present invention. 

[0116] Moreover, a decision result of language kind may 
be utiliZed for determining a translation direction from one 
language to another language. 

[0117] Moreover, a decision result of an input user may be 
utiliZed for determining the translation direction as a lan 
guage king of the input user. 

[0118] Moreover, When this apparatus 10 (20) is realiZed 
as a portable equipment Which a user can have by hand, by 
preparing a means for detecting a spatial posture of a main 
part, an output format may be controlled using the posture 
information together. 

[0119] Moreover, in the above-mentioned embodiments, 
the orientation of the character is controlled on the screen. 
HoWever, for example, translucent display, multicolor dis 
play, or stereoscopic display, may be adopted. 

[0120] Moreover, language used by each user uses is not 
limited to one. Aplurality of languages may be used by each 
user. The language Which a user uses may be set up 
beforehand or the user may set the use language suitably. 

[0121] Moreover, in a processing for detecting the location 
relation betWeen each user and the apparatus, an antiper 
sonnel sensor, an image recognition technique for a face or 
a hand, or a motion capture technique, may be used. 

[0122] Moreover, in the case of controlling the output 
format of the speech signal, at a location of a user Who 
should not receive the speech signal, the speech signal may 
become small or may be masked not to hear for the user. 

[0123] As mentioned-above, in the present invention, 
smooth communication for a plurality of persons each using 
a different language is possible. 

[0124] For embodiments of the present invention, the 
processing of the communication support apparatus of the 
present invention can be accomplished by computer-execut 
able program, and this program can be realiZed in a com 
puter-readable memory device. 

[0125] In embodiments of the present invention, the 
memory device, such as a magnetic disk, a ?oppy disk, a 
hard disk, an optical disk (CD-ROM, CD-R, DVD, and so 
on), an optical magnetic disk (MD, and so on) can be used 
to store instructions for causing a processor or a computer to 
perform the processes described above. 

[0126] Furthermore, based on an indication of the program 
installed from the memory device to the computer, OS 
(operation system) operating on the computer, or MW 
(middle Ware softWare), such as database management soft 
Ware or netWork, may execute one part of each processing 
to realiZe the embodiments. 
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[0127] Furthermore, the memory device is not limited to a 
device independent from the computer. By downloading a 
program transmitted through a LAN or the Internet, a 
memory device in Which the program is stored is included. 
Furthermore, the memory device is not limited to one. In the 
case that the processing of the embodiments is executed by 
a plurality of memory devices, a plurality of memory 
devices may be included in the memory device. The com 
ponent of the device may be arbitrarily composed. 

[0128] In embodiments of the present invention, the com 
puter executes each processing stage of the embodiments 
according to the program stored in the memory device. The 
computer may be one apparatus such as a personal computer 
or a system in Which a plurality of processing apparatuses 
are connected through the netWork. Furthermore, in the 
present invention, the computer is not limited to the personal 
computer. Those skilled in the art Will appreciate that a 
computer includes a processing unit in an information 
processor, a micro computer, and so on. In short, the 
equipment and the apparatus that can execute the functions 
in embodiments of the present invention using the program 
are generally called the computer. 

[0129] Other embodiments of the invention Will be appar 
ent to those skilled in the art from consideration of the 
speci?cation and practice of the invention disclosed herein. 
It is intended that the speci?cation and examples be con 
sidered as exemplary only, With the true scope and spirit of 
the invention being indicated by the folloWing claims. 

What is claimed is: 
1. A communication support apparatus, comprising: 

an input unit con?gured to input a draWing information 
based on a ?rst language for presentation on a display 
by a ?rst user at a ?rst location relative to the display; 

a conversion unit con?gured to convert the draWing 
information based on the ?rst language to an informa 
tion based on a second language; and 

a control unit con?gured to present the information based 
on the second language on the display according to a 
second location of a second user relative to the display. 

2. The communication support apparatus according to 
claim 1, 

Wherein the draWing information is at least one of a 
character, a Word, a text and a symbol. 

3. The communication support apparatus according to 
claim 1, 

Wherein said input unit inputs the draWing information 
handWritten by the ?rst user and the second user. 

4. The communication support apparatus according to 
claim 3, 

Wherein said control unit decides a location and an upright 
orientation of each of the ?rst and second user relative 
to the display, a kind of the draWing information, and 
a language kind of each of the ?rst and second user 
based on a feature of the draWing information inputted 
by each of the ?rst band second user respectively. 

5. The communication support apparatus according to 
claim 4, further comprising: 

a location information memory con?gured to store the 
location and the upright orientation in correspondence 
With each user identi?er for the ?rst and second user. 
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6. The communication support apparatus according to 
claim 2, 

Wherein said conversion unit extracts language depen 
dence data from the draWing information based on the 
?rst language and translates the language dependence 
data into the second language. 

7. The communication support apparatus according to 
claim 6, 

Wherein said conversion unit translates a symbol infor 
mation as the language dependence data based on the 
?rst language into a Word information based on the 
second language. 

8. The communication support apparatus according to 
claim 6, further comprising: 

a display information memory con?gured to store a draWn 
position, an orientation, a kind and a contents of the 
draWing information in correspondence With a draWing 
information identi?er When the draWing information 
based on the ?rst language is inputted from said input 
unit. 

9. The communication support apparatus according to 
claim 8, 

Wherein, if the kind of draWing information stored in said 
display information memory is language dependence 
data, said control unit stores a translation result of the 
language dependence data as the contents in correspon 
dence With a translation identi?er and the draWing 
information identi?er of the language dependence data 
in said display information memory. 

10. The communication support apparatus according to 
claim 9, 

Wherein said control unit stores a translation position near 
the draWing information based on the ?rst language, the 
translation position not overlapping other draWing 
information as a position of the translation result in said 
display information memory. 

11. The communication support apparatus according to 
claim 10, 

Wherein said control unit retrieves the upright orientation 
of the second user to present the translation result from 
said location information memory, and stores the 
upright orientation of the second user as the orientation 
of the translation result in correspondence With the 
translation identi?er in said display information 
memory. 

12. The communication support apparatus according to 
claim 11, 

Wherein said control unit displays the translation result on 
the display according to the position and the orientation 
of the translation result by referring to said display 
information memory. 

13. The communication support apparatus according to 
claim 4, 

Wherein said control unit analyZes the draWing informa 
tion based on the ?rst language, detects an input format 
information used in the draWing information, and stores 
the input format information in correspondence With 
the ?rst language. 

14. The communication support apparatus according to 
claim 13, 
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wherein said control unit determines an output format of 
the information based on the second language by using 
the input format information corresponding to the sec 
ond language. 

15. The communication support apparatus according to 
claim 1, 

Wherein said control unit detects the ?rst location and the 
second location using at least one of a Wireless tag and 
a magnetic tag. 

16. Communication support apparatus, comprising: 

an input unit con?gured to receive an input message based 
on a ?rst language from a ?rst user; 

a translation unit con?gured to translate the input message 
into an output message based on a second language for 
another user; and 

a presentation unit con?gured to present the output mes 
sage allocated toWards a location of the another user. 

17. The communication support apparatus according to 
claim 16, 

Wherein the input message and the output message are 
sound signal containing at least one of a spoken lan 
guage and non-verbal sound. 

18. The communication support apparatus according to 
claim 17, 

Wherein said input unit inputs acoustic data uttered by the 
?rst user as the input message. 

19. The communication support apparatus according to 
claim 18, further comprising: 

a control unit con?gured to detect a spatial location of the 
?rst user in accordance With a feature of the input 
message from said input unit. 

20. The communication support apparatus according to 
claim 19, 

Wherein said control unit decides a language kind of the 
?rst user in accordance With information about a glottis 
or an utterance style acquired from spoken language of 
the input message. 

21. The communication support apparatus according to 
claim 20, further comprising: 

a location information memory con?gured to store the 
spatial location and the language kind of the ?rst user. 

22. The communication support apparatus according to 
claim 21, 

Wherein said translation unit retrieves a language kind of 
the another user to present the input message from said 
location information memory, and translates the input 
message based on the ?rst language into the output 
message based on the language kind of the another user. 

23. The communication support apparatus according to 
claim 22, 

Wherein said control unit retrieves a spatial location of the 
another user from said location memory, and presents 
the output message through said presentation unit allo 
cated toWards the spatial location of the another user. 

24. The communication support apparatus according to 
claim 16, 

Wherein the input message is draWing information hand 
Written by the ?rst user. 
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25. The communication support apparatus according to 
claim 16, 

Wherein the output message is image information con 
taining at least one of a character, a Word, a teXt and a 
symbol. 

26. The communication support apparatus according to 
claim 16, 

Wherein said control unit detects the location of the ?rst 
user and the another user using at least one of a Wireless 
tag and a magnetic tag. 

27. A method for supporting communication, comprising: 

inputting a draWing information based on a ?rst language 
for presentation on a display by a ?rst user at a ?rst 
location relative to the display; 

converting the draWing information based on the ?rst 
language to an information based on a second lan 
guage; and 

presenting the information based on the second language 
on the display according to a second location of a 
second user relative to the display. 

28. A method for supporting communication, comprising: 

receiving an input message based on a ?rst language from 
a ?rst user; 

translating the input message into an output message 
based on a second language for another user; and 

presenting the output message allocated toWards a loca 
tion of another user. 

29. A computer program product, comprising: 

a computer readable program code embodied in said 
product for causing a computer to support communi 
cation, said computer readable program code having: 

a ?rst program code to input a draWing information 
based on a ?rst language for presentation on a 
display by a ?rst user at a ?rst location relative to the 
display; 

a second program code to convert the draWing infor 
mation based on the ?rst language to an information 
based on a second language; and 

a third program code to present the information based 
on the second language on the display according to 
a second location of a second user relative to the 
display. 

30. A computer program product, comprising: 

a computer readable program code embodied in said 
product for causing a computer to support communi 
cation, said computer readable program code having: 

a ?rst program code to receive an input message based 
on a ?rst language from a ?rst user; 

a second program code to translate the input message 
into an output message based on a second language 
for another user; and 

a third program code to present the output message 
allocated toWards a location of another user. 


